Coryneform bacteria inhabit skin and/or mucous membrane of humans and animals. They have been isolated from the throat of tonsillitis patients. We report here a case of pharyngeal and laryngeal diphtheria with airway compromise, respiratory failure, extensive pneumonia, empyema, myocarditis, and fatal arrhythmia due to Corynebacterium argentoratense.
Introduction
The genus Corynebacterium currently includes almost 100 species, they are widespread in nature. [1] Corynebacterium include Corynebacterium diphtheriae and nondiphtheroid Corynebacterium (Coryneform bacteria). In vaccine era, following the introduction of Universal Immunization Programme with DPT, diphtheria due to C. diphtheriae becomes less common in children. Coryneform bacteria inhabit skin and/or mucous membrane of humans and animals. [1] They have been isolated from the throat of pharyngotonsillitis patients and recently recognized as an important opportunistic pathogen, as there is an increase in the number of immunocompromized patients. They are associated with nosocomial infections such as septicemia, endocarditis, surgical wound infection, prosthesis, and central venous catheter infections. [2] We report here a case of pharyngeal and laryngeal diphtheria with airway compromise, respiratory failure, extensive pneumonia, empyema, myocarditis, and fatal arrhythmia due to Corynebacterium argentoratense. This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.
Case Report
For reprints contact: reprints@medknow.com and intake. There was no history suggestive of bladder or bowel disturbance. There was no history indicative of tuberculosis or bronchial asthma. She was treated in a local hospital and then referred to children hospital due to worsening of symptoms.
On examination, she was febrile, conscious but anxious, preferred to sit rather than to lie down flat, the inspiration was difficult and prolonged with noisy breathing. She was not able to speak in sentences and had poor voice. She was spitting out constantly and kept her neck partially extended. Suprasternal and subcostal recession were seen. Moderately nourished, no pallor, edema, or jaundice was observed. Tonsils on both sides were enlarged and covered with whitish membrane. There was enlargement of jugulodigastric lymph nodes. Body temperature was recorded as 100.9°F. Heart rate was noted as 147/ mt. Blood pressure (Bp) was measured as136/88 mm Hg. Respiratory rate was noted as 30/mt. O 2 saturation was 85% in room air. Cardiovascular system -S1, S2 was heard, femoral pulse was felt normally on both sides. The circulation was good. Respiratory system reduced air entry on both sides with bilateral wheezes and crepitations. Abdomen was soft, no hepatosplenomegaly. Skin, head, face, eyes ears, genitals, anus, back, limbs, bone, joints, and nervous system were normal.
The laboratory investigation revealed the following on admission: blood hemoglobin
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(Hb) -12 g%, total count -6.600/mm 3 , differential count neutrophils -45%, lymphocytes -44%, monocytes -11%, packed cell volume (PCV) -38.1%, red blood cell (RBC) count -4.27 million/mm 3 , platelet count -326,000/mm 3 , sugar -125 mg/dl, urea -25 mg/dl, creatinine -0.5 mg/dl, C-reactive protein -3.0 mg/dl, serum glutamic oxaloacetic transaminase (SGOT) -33U/L, serum glutamic pyruvic transaminase (SGPT) -20 U/L, sodium -138 meq/L, potassium -4.3 meq/L, and chloride -98 meq/L. Prothrombin time -16.2 s, activated partial thromboplastin time (APTT) -28.9 s, and dengue NS1 and IgM were negative; X-ray chest was normal, X-ray neck (lateral view) -no prevertebral space widening, air column just below larynx not well visualized, throat swab was sent for Gram stain and culture. Gram stain showed Gram-positive bacilli [ Figure 1 ]. Blood culture was sent.
She was treated with O 2 , IV fluids, injection clindamycin, metronidazole, benzylpenicillin, dexamethasone, ranitidine, and paracetamol infusion.
She remained conscious, had tachycardia with increasing inspiratory difficulty. Severe respiratory failure leading to arrest was anticipated. Direct laryngoscopy and intubation were done, airway secured. She was stabilized with ventilation, injection fentanyl and midazolam. Respiratory distress was reduced, tachycardia settled partly, and other vitals were normal.
Direct laryngoscopy revealed white slough covered over both the tonsils, posterior pharyngeal wall, both vocal cords extending to subglottis, suggestive of pharyngeal and laryngeal diphtheria [ Figure 2 ]. Second day -The child allowed good weaning from ventilator, vitals were stable, and air entry was good. The nervous system was normal. Heart rate, rhythm, and circulation were normal. Electrocardiography (ECG) was normal.
The laboratory investigation revealed the following on the 2 nd day: blood Hb -11 g%, total count -20,400/mm 3 , differential count neutrophils -88%, lymphocytes -7%, monocytes -5%, PCV -34.0%, RBC count -4.67 million/mm 3 , platelet count -194,000/mm 3 , creatine phosphokinase -MB -42 U/L, and sugar -134 mg/dl. Urine albumin was trace. Throat swab culture -Corynebacterium species was grown presumably [ Figure 3 ].
She was treated with the same drugs. Injection diphtheria antitoxin 1 lakh unit was infused. Third day -The child needed increasing respiratory support due to widespread pneumonia, rapidly progressing to empyema on the left side which was relieved by intercostal drainage.
Intercostal
drainage fluid was turbid with sugar -414 mg/dl, protein -228 mg/dl, cell count-118%, neutrophils -89%, and lymphocytes -29%. Throat swab culture growth was identified as C. argentoratense by matrix-assisted laser desorption ionization-time of flight (MALDI-TOF) with a score value of (1.968). It was sensitive to gentamicin, erythromycin, and Laboratory investigation revealed the following on the 3 rd day: blood Hb -11.8 g%, total count -28,100/mm 3 , differential count neutrophils -90%, lymphocytes -07%, monocytes -03%, PCV -34.8%, RBC count -4.97 million/mm 3 , platelet count -146,000/mm 3 , serum calcium -7.9 mg/dl, magnesium -1. ECHO -no regional wall abnormality and normal left ventricular systolic function, ejection function was 70%, mild tricuspid regurgitation, inferior vena cava was not dilated. ECG -newly appearing right bundle branch block was noted. No electrolyte abnormality was noted.
She was treated with the same drugs. Inotropes and vasopressin were also given, acidosis correction was done.
Fourth day -The child developed ventricular fibrillation did not respond to DC shock and succumbed to death because of pharyngeal and laryngeal diphtheria with airway compromise, respiratory failure, extensive pneumonia, empyema, myocarditis, and fatal arrhythmia. Discussion C. argentoratense was described by Riegel et al. in 1995, it was first isolated in Strasbourg, a city previously called as Argentoratum (Latin name of Strasbourg). [3] It is nonlipophilic, cell wall contains meso-diaminopimelic acid, arabinose, galactose, and short chain mycolic acids. They are nonacid fast, pleomorphic, nonbranching, nonspore forming, Gram-positive rods arranged in palisade, or V-shaped forms. [3] They are aerobic and facultative anaerobic, grows on blood agar as circular, 2 mm in diameter, acuminated creamy colonies, and nonhemolytic at 37°C after 48 h. [3] It is catalase positive, fermentative, produce acid from glucose and fructose but not from maltose, sucrose, lactose, galactose, D-xylose, trehalose, glycogen, or D-mannitol. It acidifies ribose variably. They lack nitrate reductase, urease, and oxidase activities. Tyrosine, gelatin, esculin, and DNA are not hydrolyzed or degraded. Starch and hippurate hydrolyses occur variably. Pyrazinamidase, esterase lipase, cystine arylamidase, and α-chymotrypsin are present. The production of esterase, leucine arylamidase, and acid phosphatase is variable, and alkaline phosphatase is usually not produced. Pyrrolidonyl amidase, β-glucuronidase, β-galactosidase, and N-acetyl-β-glucuronidase are not produced. [3] C. argentoratense has been isolated from the throat of patients suffering from tonsillitis but its clinical significance is not known at present. They do not produce Tox gene which codes for diphtheria toxin. [3] The identification of Coryneform bacteria is traditionally being done by Gram stain morphology and biochemical characteristics. Phenotypically, Coryneform bacteria closely resemble C. diphtheriae, hence difficult to differentiate the members of the genus. [4] As a part of the normal skin flora, Coryneform bacteria are the prominent contaminant of clinical samples. If recovered from clinical specimens, it is difficult to decide in timely manner as contaminant or has clinical implications. The identification of Coryneform bacteria as pathogen often poses problems, but has to be done whenever they are isolated as pure culture and/or as predominant organism from normally sterile samples, for example, blood culture (with the exception if recovered from only one of the multiple blood cultures is positive), if recovered from urine, for example, Corynebacterium urealyticum is the sole bacterium with bacterial count of >10 4 /ml. [2, 5] Species identification of Corynebacterium is challenging and is being done by the methods such as estimation of length of cellular fatty acid by Sherlock system, API Coryne strips, high-performance liquid chromatography of mycolic acids, MALDI-TOF mass spectrometry, 16S rRNA sequencing, and rpoB sequencing. [6, 7] High degree of polymorphism is essential for accurate identification of species. 16S rRNA gene is not more polymorphic than rpoB sequence. Hence, rpoB sequencing is more specific than 16S rRNA sequencing. [8, 9] C. argentoratense strains isolated between 1995 and 1996 were completely sensitive to ampicillin, cefotaxime, fusidic acid, and rifampin. In the year 2003-2004, resistance to β-lactams, erythromycin, and clindamycin was found. Resistance to erythromycin, clindamycin, and other MLSb antibiotic is often associated with erm (X) gene. [10] Multidrug resistance (MDR) is also found in Corynebacterium spp. Nosocomial outbreak of MDR strain is also being reported. [11] [12] [13] 
Conclusion
In the vaccine era, diphtheria due to Coryneform bacteria should also be considered as pathogen. Infections due to Coryneform bacteria pose challenges for the clinicians in the diagnosis and treatment. Timely detection will avert the clinician and reduces the morbidity and mortality.
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